Stereoselectivity and the potential endocrine disrupting activity of di-(2-ethylhexyl)phthalate (DEHP) against human progesterone receptor: a computational perspective.
Di-(2-ethylhexyl)phthalate (DEHP) is a phthalate plasticizer and is one of the very common endocrine-disrupting chemicals (EDCs) contaminating our ecosystem. It is used for imparting flexibility to plastics and frequently used in personal and industrial products. Clinical and experimental studies have indicated that exposure to DEHP is associated with developmental abnormalities of the reproductive system particularly of male neonates, endometriosis and miscarriage in women, low sperm counts and lower sperm motility and DNA integrity in men, and placental problems with higher rates of low birth weight, premature birth, and fetal loss in laboratory animals. Binding of DEHP to progesterone receptor (PR) represents a potential mechanism of interference in the reproductive functions. DEHP is a chiralmolecule and is available commercially as a racemic mixture of RR, SS and RS stereoisomers. The ability of individual stereoisomers of DEHP to interfere with the reproductive functions of humans and animals is not known and molecular interactions of DEHP stereoisomers with PR are not available. In the present study, in silico approaches were adopted for molecular simulation studies of the three stereoisomers of DEHP with PR. The study suggested that all three stereoisomers of DEHP have the potential to compete with the normal substrate binding of PR. However, the binding of DEHP to PR was stereoselective with RR stereoisomer of DEHP having the best binding characteristics compared with SS, and RS stereoisomers. It has been suggested that stereoselectivity may be employed for improving the safety of the commercial compounds using pure stereoisomers instead of racemic mixtures.